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Abstract of JP2002134516 

PROBLEM TO BE SOLVED: To provide a 
silicon wafer which is a low-oxygen silicon 
wafer, has a DZ layer of an uniform thickness 
on a surface layer, and has an IG layer inside 
the wafer. 

SOLUTION: The low-oxygen silicon wafer is 
low-temperature heat-treated at 550-800 
deg.C and high-temperature heat-treated at 
1 ,000-1 ,200 deg.C after a oxygen- 
precipitation core is produced in the wafer. 
Thereby, the oxygen in the surface layer of the 
wafer is diffused from the wafer surface to the 
outside, the oxygen- precipitation core is 
stabilized (more than a critical core), and the 
DZ layer is produced. When the wafer is then 
heated at 750-1,100 deg.C, oxygen is trapped 
by the oxygen-precipitation core inside the 
wafer, and an oxygen deposit grows. As the 
result, the IG layer 12 is formed. Thus, even if 
in the low-oxygen silicon wafer 10, the DZ 
layer 1 1 having an uniform width in the 
direction of thickness is formed on the surface 
layer of the wafer, and the wafer where the IG 
layer 12 is formed inside is attained. 




Data supplied from the esp@cenet database - Patent Abstracts of Japan 



http://v3 .espacenet.com/textdoc?DB=P A J&&IDX=JP2002 13451 6&F=0 



I 



(l9)H*H»»Jt OP) 02) 42f |^ ^ $g (A) (U)ttffttlHftMS* 

#^2002-134516 
(P2002-134516A) 

(43)&B?B ¥<&14*E 5fl 10 B (2002. 5. 10) 

(51)Int.Cl. 7 m>ffi*r F I 7-?3-r(##) 

H0 1L 21/322 H0 1L 21/322 Y 

21/26 21/26 F 



»*JS©»6 OL <± 9 H) 





1&H2000- 326466( P2000-326466) 


(71)ffl&A 


000228925 








HSTt 'J U =i >flc5C#*fc 


(22)ffiiSB 


¥^12^10/1260 (2000. 10. 26) 




















jfc&s^ftEKA^ir iTi5#i^ h 








g^T- 'J > 'J n >tfe££a:rt 
















JfU£3S^ftB3K*#"TlT@5#l# H 














(74) KM A 


100094215 











(54) mW<D%,m ^'J3>^ai-A*5<t^ro3aiife^ 



(57) [gift] 

-5rD ZSSr* I . x -vN^SPtc I GS*tt4 'J 
CW^ai f£B?S^ D 3 > ^x-vn* 550-80 

o°c-c m&mm i . ^ x -v \+t:i»R*fai««:£rt£tt 
1000—1200 rTjtias^ri-r-S) . i-^t^x- 

SitttfgcJfrffc (BMWtWLh) L „ DZJB1 1*^*^ 
7 5 0—1 10 0tt1U»tl) <t ? 

am*-*-*, ssa. i Gii i 2mm*tth, 

IS^O^'J 0T'S)->T1., ^x— vvfIB 

Kff $ ^TBJiOil^^-^ DZil l *%M § il . *t x - 

l GJI l 2//BjS$ft^^x-M//f#^ii7^ 0 




< JP 20021 3451 6 A_J_> 



•■( 2) 0 02-1345 1 6 ( P20 0 2- ""HE 



£550 - 8 0 (.) V'CfS^iBM IX. Z cr>iSMM is >J 
3 > x - / N(cBS«Wajt*Sr«fel« L . & i >T"C e>fil££ 

j- '.j 3 > r> x —f \ i- 1 o o o - 1 20 o "c-css^aa 

i? > o x —y \* ? 5 o - no orxiraB-f & «r t 
x. z?mmm> y =>> ^*-'^)nu?mmm&mz 

tt$&»8 L X f&M¥itii!fa& «* Z t tz X ~>x . 
I G M £flM L y 3 > <7 £ — a\„ 

*>. mix* i -wfixzm** ^nm^x-nhixtz^m 

1 (-IlI*!^)^ U 3 > - <■*? x — ' \ , 

«.bk?)9 h * o . o 5-5t/^t u^a^a 

1 ±tzli3tt£m'2 lzM*k?>> 0 3 > 7 x - ax. 

r 5 5 0 - S 0 0 CX&i&smm LX . f£ffljg?3g> (J 3 

0 o o - 1 200 trotM&wi l x . mmm* y 3 

> x -y v?) C E) z « * ffM-r 4 > i; i c . Bute® 

ia-c-ifjaLfeiK*rrajtik*Kmiaaji4-c*# < its 
moi^i, r.e.h . ist> z«y/f«i*5/i3tflSBasi' y 3 

> ^i-'vj 7 5 0 - 1 1 0 0 CXW^-ZZ t IZX 

•J . ^x-'^*^iK*rrai«itcB«S«ais-ti-TIBB 

ti*. m##x. 4i£/f.zts Xf/Ziib xcr) 0 

1 <IliI+!c-")i' y 3 > <7 T -/ O^it^., 

[ ittxm 0 ] li'isiius^.vLia^ ^a^aa^tf -r 
^^» : ' > ri, - i-y/o . 05- 5c hxh^m^m 

I 4 /_ (±IS^tr 5 (_ii!tti')> y 3 > - >7 x — / wmmjT 
if 

[ 0 0 0 1 ] 
C 0 0 0 2 ] 

u& C Z >'.J3> #iSfl(c(i .0.5 x 101 7 ^ i . 

II 0 i 7 If/c m 3 .t l > 5 DitffitJJi^ggfil^ 



c z > !J 3 > tf. S*Ji#{cjftft.fn*HB"C1! E: S LTfe 

o. z-mcommmizx-jx, ^x.-'^mhz 

wmfrmti- <j 3 y ( isswttjifS!) ) t lt wtbsii* 

0 - BfSKIUe^O . 5 x l 0 i 7 gf/ci»3 
WTOfgKS> 3 y ^ x -v £ iiT t ( ft A 

stm ) . m c zmizxtia. mnmntz x->x > u 3 

>^li^xt»itrW$iJ L . 5^itt*a*>^ ^ 'J 3 ✓ Rtjgtf'C 
B^jLtiMmM.^^b-tZ t ti : X*£ h * fSSgSv <J 3 > 
x -> \ii . -^W^- 'J 3 > x -7 \ J; 0 iSSMS 

%<Dtz#>. BMmLXhiy'J 3>^x-.'n<7)|*| 
[000 3] tZ^AK ftifiCc^roT. taMx^- ^? 

y 3>r?x— '^rtsstc 1 gi*ml 

T . t'aW X^^M^ii^, D ZJl(-#^±-r-I.S#R£ y 
•y ^ U > ■?' 1 *SW%:i' 'J 3 y^x-AxiO^^^^^x 

yyr^-thmmmr--)imm <rta> sts^L 

[0004] 

[ L J: a b -t & mm ] Lfr Ltcifib. m^co 

7 yy°Tx-)imz X ixhf . -c<^ 5 h 2 5 ~~ 

l o o °c/# >«t >. 4 /£ , JnBtpn^f a $ titz y y 3 
>->x-ANii. x-'wrnm-brntfiW-kT? 4 

V/x-ANji, ;<03t«Mfc«Bfv\oy> '7/rtJ: 
BSPbIT'I 2 0 0'C4T'#?S$i-^ < . ^iitcj: y, ^(c> 

1; 3 >• -7 x -> x -v N^jsgiKc . x y ••/ 

mmmz&^x m&Ltzx 0 izixm<Dmitkm*e>& 
T^it. > y 3 > r> x — ./ xji 7 0 0 r ^ffis-r-^a 

mm oumvj.Tx. m^ix^mmmm^T^mz 

[0005] -'e^T\ iWf^«JR. f£K 

y 3 x — avc£> r i> , 4 ■? i&iMJ&Mm ( 5 5 

0-8 0 0*0 (CiO^x-Ai+ifcggSWai^^fiJc: 

<z^x'V*-/\mmizDzm*:BtfZL. mimzet 

^feLh4T"A#< LTSSYtS-^&itiiBflWBSl ( 1 0 
0 0—1 2 0 0'C) 2l5P^jD#!ij'ag*4T 
^-ii", eom. (SlgSi- 'J 3 > >7 x-axJ- 7 5 0-1 0 

o ovx-MB.Lx . v x-^ftffiowmvt&mz&mi: 
mmzitxmmffiiii®i*:i>mzitz,zbizx y. «Bg« 

v- 'J 3 >7i-A\T*f)-)TiL s /S^TfrBi^OlS*^— TA 

^ ^ d z/itfflM^i'ifc i GJi£^-r § fflc&sv y 3 >- 

7 x - m * Omt ZZb tfT ^ZZtr L . Zcr>%> 



8NSDOCID <JP 200S134516A_J_> 



•■ ( 3 ) 002-1345] 6 (P20 0 2 - F ><IS 



fffl.^)7>'7l,- 1- tfbt&<?) R T A iiSS J; 0 £><Ri7> 

fln&^KS-MJBir* «r t r. mans* • .t.H>\« -(<?;[*[.> -f 

4 O x - ' x -v 7V)3*£ £ ISjft-f -2. £ £ * J T § 4 Z 
> b ft H i L . C w SEBJ I r $ -t+fc . 
[ 0 0 0 < ; > ] 

i mm* mm z vim* . nmm >■ > \x- 

~h o . ox —j \mm~®z -fj^<r)wr^-x'± $ 
^•Dzji^^L . x—^xrtastc i GB£w-r&>- 

'J ^ > -V x—/\ii£V%ff)m8[)j&i:1Bk&-?hZ. t 

ffig Sr fflcT * -£4 w t & 6 > 'J ^ > - O x -7 \*j X X/ 
<- ?>?gjiy5& r ffi mt hZti. %cr>g m t L T i > 4 . 
$ »3 (1 , C ?>?£Hf!Ji . O x - V NCOX 'J •:/ 7V^«fe *r j|¥M 

[ 0 0 0 7] 

ti. S§«i«^/; : fK^ 'J 3 > Ox-7n*- 550- 

S 0 0 ■CTffiiBSMMI L T . Z cOfSMM y'Jay^i- 

7 *(cift%ffffif*££jft L . &v >r Moffiiss^ u 3 > •> 
i-^rio 00-1200 ^cx-n-^MM ix, zo 

\mm >■ 0 3 > O x -> ' \0>ftJik: D Z Jl & ^fStf - 4 > > 

< L-T3c5E-ftL . -c^ts, .T^ffiigSt^-'J 370x 
-7\£ 7 5 0-1 1 00 CT'M*^4 i t\ C iOfflcig 

^ 3 70 x - ' xWrtttwBHWf ft&<c&5!i£ffiil I 
Xt®mm&m?f&.£:*-<tZ>Z biz£ oT - I G/f£ffM 

[ o oos} zni&titm*-.) 37-7x-7\te. PUffM 
c z a* >•<•: i 4 51 * _bf» . Ox -7 vtaisfifcuas 

igJS^'fflcV*. piJiJi'0. 5>'10' 7 If/cm3 VI 
TO > 'J 3 > - O x — v \X"h 4 o T" . fgiSS! y'j3 7 
O x — ■> sX'h h f x r > ij 3> >>i — y Nco$?3t^ * H 

B2l5iBfl-r 4 . f i7y 'J 3>-)i-y \J)^mttifmX 
ftffl^S - 3 3 0 3 1 6 *f-&$R<7) r j> ij a 

>'**SiP B o x -7 j: u-'c^mmum j ciettsnT v > 

4 , -I ^BBftSFiilRK Wtfa7y 'J r?>'Ox-7 

[0009] tKch-h . i -fC Z i£(Cj: 4#^ 3 Q >- U 3 
y-f y y |- $■ ? | § i:(.f I, Re . 5 1 * _h(f ji k Sr V < m 
m. 'm i n ) >_ L , a > S£££»<3 1 3 0 0°C4T<7) 
iSlgSgSI(cfc(t4 51 & ±(f iH7TI*J£0MifBl*lSE^Ji£^ 
iSjfflrG CC/mm) t^t*. V/Gfif-r. ^b^ 1 
«C»fl«A»4>, ^nJ'h/SIJ: 7^g^^3 OmmOtl 
ilt >' a' -v h 4"C^pIl*-C1i 0 . 2 0-0. 22 
mm 2 /X mintL. ZOXM&tVmX 9 ft 1*1 
BK3 0mm<0fi3[gA»/?>. SSS^iaaiT^-f >"3" y 
h ftffl&ffimX'l* 0 . 2 0-0. 2 2 m m 2 /°Q ■ m 



t=J: 9mS^4, Ciitck '•; . #Sg u a B> »J 3>.< > 3 / 

Z 6 lX%htltzm£ak>- \) 3 >4 >'3-y h 

*. )!;•/:. 7v-v7Q)m. xyA7., iSKD , Wf®-t4 

I (C J: 0 . h'aT v- 'J 37-71 -7 § ix 4 . 
[0010] ffiUfy '.J 37-71 -7-N<7)jDB^jS»i 

^'#if f L £ . ffi?aa4vlJIB#c7) -7 x —.' n J nfiVig 5 5 

0 'C^iST'JiKS^aj^'ffi^^ ix^-v 4 . 

8 0 0X;*fii4 4:»*WajSt*«»iS$ix^. t 

4. fia^MaB#^7]nStiB#p B i(±o . 5-5B#r H "j. if sl 

<«1-3B#IS]-C£>4, 0. SB^Pal^Tli+TJ-^SS* 

L 4 > ±Stt* { ®T-T 4^-e?l^j54 . 
[001 1 ] M^^aB^^Fi^^^H^^^tiRgJt^ 
ii^rt'', pij7L{i\ il^'x. 7*yl'3*7**^.i: 
tt#J*$r4Ta«i«,%:h.4. i^. vStSrWt-4tc*^'x 
T'tiV*. ^M*5iiaB#<0#H^77"XiOoS4{i. 5 — 4 
0 »J -y Y)V/%, L<fil 0-2 0U y l-zl/^t- 
5 U -y h^/yJ-^SITii. 7s°-v>'+^-C-7ir< . 
3 7 -7i-7 N^f*l^ft(:J; oT}^$ix4^r 

3 7 9 x -7 NBKoj&K^qp^— c =5: -> 0 . XT^MM 

*»*^ t^C^'l. ti T7X//^> 4 ( /S^f L . 7jr'X 

ifMii. Jo^^SS=5:irtc«cff^4 ) . 
[0012] W£mVT&&<r>4if&li . -^(c . ffiaKJS 

a t v > 7 rn-t xTiT^ic4 . nhi&f&t&mmw x -7\ 
SD^ts// 1 o o o c*iiT(i. ±iatL.fe»«waiSE<o 

fe, 1 2 0 o*C£ i@i 4 1 . JPrt«^6flj»i J: 0 > >J a 

70 x -S^mgSZtLt: 0 , > 'J 3 7-7 x -7\(;X y 

L Tt: 0 -T 4 is -cii* { S> 4* ^i') (c . (Sfis* 

wio x -7x(zsa^i?aas-M-r t. -^mmxn 

TrmXtcO* #$4 T-RE* $ i i 4 C fc (c^r 4 . &&m& 

m&T&tinm&fmi± 1 - 7 . # 4 l < it 3 - 5 n^rar 

* 4 , 1 n^P^*iST{ii§»t)f .U^o^it^iafi^i, >t: 
3 70 x -7\/\<or^-^x 'J y r#?fc*fe-r 4 *i *<x*« * 

4 . msswmfr ^m^mm^^m-h moy >? 

[0013] jS5«S»i«aaB#<7)^i^^H^^x{i:|!B^$ 

tv&\,\ mm. mxm 2& x vma%4<?>T)v 
mm-t&t . a?a^HP.D#(cfc(t4ig«oox-7^h/T 

^ffiHiJIK*tito$-ti-4Ci://T^4. CfUi, Ox 



<JP 20021 345 16A J > 



! ( 4 ) 0 02-134516 (P20 0 2 -PJ«5RI 



'-jt^-», mu&!!m&i<7>$m&jfxv>ffi.m± . 5—40 

'.; -y h ;L, >h Sf 4 L < (i 1 0- 2 0 y -y 

4. 5 'J •/ I- /Iv-'^^-Cli^ ^W+#T\ v-'J 3 

h & ... 4 ^ 4 o 'j •/ h vi-/ ft zmtz t r^as^** 

[00 14] DZJfOUSti 10-10 Owm, $?4 L 
< t i 1 0 — 5 0 u m Xh & . 10m m 5fcgfC*i r ' < 4 -X 
(?) 'J - 9 ^Rtfft&tZ H tdfih S . i . 10 0^ 
m *m£. 6 k T> < A X&mX'CO-y v 9 V V9*<r>ifch 

[0015] mmm&m<?M^* imams mr, m 
ant^mm^ ) cots-t t ^ vuk< * 900—1 100 
ex-fa %>„ 750 °cmmx'i± . skmmitim*>h* < x . 

te.t^>>. mmmmmm^tLtzo. A^^mmvfm 

^MDu^comB^m± l 0 — 2 o^rlBI. L < ii 

14-is B5ia-ej> s.io Btia^afc-tiBaftwaiet** 

tftititm.Mu&&f<7)7>7°U- Mil — 1 O^C 
» . tSic 3 - 5 x:/#36*» SLav. 1 -Cy-7hfe'#Tti 
<«Ull«rH*«36»3&»OjiS''rwart*0 J ?^rv^ 4fc, 1 
ox::.. 'ft^ULh k y'J3y?i-A(:^ t» v7Wft£ 

[0016] WJti Strict JDSftB#coiFrt «o ^ffi^Xf^tiBB 

TH^iL^ri^ iau.Hr. mm cn 2 ) /mm co 2 > # 

(i 5 - 4 0 9 v h 4 . if 4 L < J± 1 0 - 2 0 'J v h 

5 <j-y y>v/-ft&mx'it. K—iw-wt 

X'% < , > 'J 3 yi) x v*Wfc*ii& teZtitffo h . 
ifc, 4 0 'J v Nyk/^-*-S^-S.t^c7)iaSi7)i^-H4 

*hst -r s fflfctob* 6 . c i i h comma , it 4tt 

[0017] H$*2fcE»tf>3M!{i, mfieiS^^JWl 

V-'lix h<7>M£;fi xcr>o *> s mvtp l ow^Srfflv^ 

$>6„ ^'X<73»Sft(±5~4 0 L) -y Y)l/ft. L <{± 
1 0— 2 0 U y h /l/^-C-ft €> . 5 'J ••/ \->l frKmX 
It n- s^-HK-S: < . > U a > •> x - y $ ft 6 
fc-cix/^ft-S. ttz. 40 V y h/P/^*jB^4fc . W 
I^^SKcOi^—tx^teT-t-S) HZtitffo h. Z\t\b C9» 
iSJi. Il3RJB5(ii,l^^-r^, 

[0018] fB*JS3(CfE«j^^{i, |y|e(RiS»:5JlS 
A'^ita^a^l^T-r 6 IS<7) 7y71/-h*0. 05 

- 5 r •» t l tz mm 1 4 «i» 2 fcriett*?) ^ u 



t s z k tfh ttz, 5 °c/ft zmthk. 

[0 0 1 93 l«^Ja4(;=e«^By1(i. RXaUK^ffl:^ 
ffiaSifii' 'J ny^x-yxt 5 5 0 — 8 0 OVXik&f&m 
lit- KtSfiS*> 'J 3 y*y x WNtcBaewaJtt*** 

^i)iSw > immmmm^ § a^ffiig*^ »j ^ > 

1 0 0 0—1 20 OrT'^agS^fiaLT. 15 
i&Smis 'J 3 >-r> x-AiOiH; D Z k k 
i> iz . mrlSte?ST«l^ L >t IS^f/f iB&ar BSfr <£i2LL 4 "C 
^<L t S5t it-f hJMk. m D Z JBsWB fifc $ ffi 
Ig^v 0 3 y<7x-y\^ 750—110 O'CTHwl^-rs 

•ti:TKf!§Wai^*rE!t*§-fr, ^x-v\(*jg|5(c I GflJS:^ 

6. 

[0020] is^ii 5 (ciem^^ajti. mizmsmw® 

X/Ztl^cO^/fXCOo-h. mixfr 1 O(50^^(,->/L- 
»H»T1t*>*i* If 4 tEtfeO > 'J 3 > - ^ x -y nc?5 

[0021] is*«6cie«^Bfl(i> mris«^^a 
& h m^^mw^Wii-t h mo 5 h *i o . 05 
- 5°c/ ftX'h&mmmA ttianmm 5 tcea^y y 

3 >"7 x -y N£0Sjt^r-ftTft 6 , 
[0022] 

[ftUfl] If*iIlfci:VII^JI4^BJ(ci:ix{i\ 41 £ 
iSmmi^U 3>-^x-VNSrjDl^Cif ALT 5 5 0—8 
0 0*C«ffiStm«t^ t liiCiO. 

^MW£tifzi&mm~> 'J3y7x-nj 1 0 0 0-1 2 

*«tc^p&-f x - /\mmfr t> tvmzffifr? h 
-jr. *? x -^^xaMmmtamzmm^mm^ix. 

co j: *-j\mmfr^cr%m<F>wmz£ ot, ma 

m^ V 3 > x -VN^fiS^^tfe^'ffi^T Z 

^'j3>^x-yN2r. 7 5 0—1 1 0 0°CTl}m-f&. 
■th k . •> x-y NrtgCT15a^r^±c7)^& $ tag L/ciS 

fy'J^y)! -y \X'fo ->tt, ^(TX&^^jSaa/ift 

[0023)^1:, mw^ztezmt^msommzi 



BNSDOCID: <JP 2002134516A_J_> 



■ ( 5 ) 0 0 2- 1 34 516 ( P 2 0 0 2 -PF 1 6 



im^m^Mmax. Tnzfyax. wt%a 

(1. — mizi> y a vt&ftS-S-ftL .. IS^flfaifljSrilWfiS 

& mffl**i> & £ twit i > h , z. tut . fcmm.im 
i >2^//. > y 3 > tsft+esftcttik L-cBaswaj* 

x -.' v&JB^ffiSRflrffl&S K*$*i;i IPX'S h . 1 

[ 0 0 24] £ fz . sS$J0 3 J3 J: tflR$£ 6 OSHB £C «t 

mi/ [) '-I > o v — y \&j\ay~s5y?*£ 'dX'&W&th 
\ii%J) = >> 7~T— — ll'8z0.ifa\$&&.X"$> *>tz*? x. —^iOX 

y ■■> r&mmt^ zl t frx-* z> ... -t^h-h, frm&mt 

[0025] 

[ftiHtf>£Jfctf>lfJ!»] WT. i»ffcW>SBSI[fflS:iaffiS: 
L T K'5hf & , Hits, w <ftQ&PM 1 «93S*fc W- 
ft & > y n > o x — v *7)fo*;*»rffil2't'£> & . II 2 li . - 
^Bjj^afs i yyfMmi~i^i> > '.) ^ > -*7 sL—^aym&fj 
•it; ^7f;-i-y\i->-h Xh h ... 12 3 (i . £ Ojt«>fl^lR 1 

>4J1 I . fx X?>h ' I im'S* 7 ) 7 : o 7 r /l C3 1 (Cfc 
v . 1 OJifltRS^i- <) n > -Ox— vnTS>0 , -<7)fl£BS 
3j> y 3 > Ox-^ 1 (Hi. ^tf>.fMBlCJ?£*-7 1 5 /.<m 

c7> d z rg i 1 //jf;t,Ji $ i i. & - }j . o x - .> I G J§ 
l -i/SKitiZZtiXy. ^, 

I 0 0 2 0 ] W h" . FT] 2 & J: I/H 3 *r#Ks LT. 2 

(iTrrr.-fc -,(;. ~ 1 f.mt&miZh^Xli. Xyj 
X. bq'IRO. 7-v7. X •/-?-> 7', f±±(fi3t 

ft Sr *ft'C > n > •*/ x - / x 1 0 &tmi*tx& . WT , «■ 

t 0 0 2 7 ] WjfiMC Z &IZ X *)?\$±tf$>tltz. mm 
m&S 0 . 7 1 0 1 7 JS 1 ? ■ c m 3 <7)>- 'J 3 >'-f V 
-J ■■> V \X , X v -f XXfS (S10DT. W$ S 6 0 u 
ma»E<?)<S > ^c?:)(ftfik c ^> 'J 3 > O x — ' \tCX 7 -U 
'C^ife. Zi7)Ox-.^(cMK0 ( S 1 0 2 ) // 

nziii? - Ox-' ^(misi&tfx 6 o o 
i 5 o of).x .^/i n$i ») ifl6R5(c j: o . pfi^mmizwi 

K 0 ^ ill, . CiKCi ') . O x- A?hJia5{±B>f5t^^ 
[ 0 0 2 S ] mU 0 Si-LfefflcffiSfcy 'J 3 > -)i-a(1 



7 v f>/lS ( S 1 0 3 ) T5 -y e>'7"Sil*, 
Wtcti. teBS«> y > 0 x— ' N-r . Sv^CTffCR^: 

iif- 5 y 7°jES^racKS l . r 7L 5 -tm$ t ttw>m t 
*<7>mimx'fo h y ■■' 7°mi . 5 y magt imm>- 0 

3>^z->ste)mzml&ti. -f-LT. tPETTIUte 
• 1" 0 &;b-t2- 1> ZtX\ Ox — y r WMWIZ y 
■■' Tt h . 2 c7)f^(7J 7 -y 7"fi{i . O x — v x^RKPiSB ; r 
^■io^T 4 0 — 80 u rnggt* l> . 
[ 0 0 2 9 ] *Si >T . - <507 -y f >^f*«0O x — 1\ ( 7 
•y/F'/i-A) fc. X7fy7"*'l$i'a ( S 1 0 

4) . 2^^(={i. 7771^X-A*. 7 vSgiii 

it 2T?g^- 1-fziM.WtMfr h % 4iStti y f-> ^(c^Iift 
L . 7 -y7T!jPX-C<^S^, ffilXOinX-e^S^^i:'^!^ 
S Lt^'li „ SSx y iH £ > U n >- o x -y n 1 0>EXXEifi 
m < X. X. ■:/*>■ 7'M WfiT)Vi] y X y ^-X 'O^jM^ k. 

Z<7M. JZ-y -7- > ^'S Sti 5 0 *C , X -y f - >- ^'BfPaKi 3 

+m>$mMmmm£m^xmmmmtm*ii& < s 1 

05) « Z?)t #i05mSitil 2jumSK72>£. 

a. iiSOx-^ic&^iEi < S l o 6 ) #tti;»fi.&. 

[0030] mt>ttfzxm®mt>imm~> y ^>-ox- 

B^^^RMSJ^ItSii.*. s^cti, =tL-f(&SSfS>-y n 
y^x-Aj, ^MiD.^S^P.^Cif A-T4 . L 

■c, ;;-ciaa^)fijiSMMi ( s i o 7 ) t . fM5o« 

iS^ri ( S 1 0 S ) i: SrJf.tc^ ^ . H 2 ic^i 5 
Z.cr>frmzSm#xtf2 0 y -y 
diOtPi^i^, IKigS^y nyOx— yN$-, 5cm/' 

7f<?>mmx\ 4 5-ftfrttxmA-tz* z<ot^<^^ 

mt 7 0 0 'CX'fo h . iJCtC . r«7 0 0 ; C r *tl* L . ffi 
Stilts. aiSWriati l SO^MSI-Cfc*. CiUCJ: 
0, Ox-y^^f^ISSt/fai^* J 4)iSt^ix4, C^ffi 
iS^aati , S« #x co#fflSHftT*5ii t ^ l> . ^<?)g 

y 3 yizntzmximtf^K zntztb. mm 

o x -y »3 ffltiSS y n y o x — y s 
ft L Ox-y ^tffitr *K*«fai«t=»» L T . 

ti-ziy/fx ( 2 0 y -y biv/to) (,z%iWt& 1 1 i>lz. 

y>7i— h 3*c/-»Tipmzmz®« izm#>$, . 1 3 

3. 35)-M, jFrtiftKJil l oo-acitU d<7)iSKSr 
1 2 0 Ti-Pel tif*f 4 C t "CfiBt* > 'J 3 y 0 x -y n<7)^ 

ISIRA>"0 x -vvSHW» 4,^KJ£ttS*i&— . O x- 

£?&ttu fiss*^ y 3 >o jL-.'^mmizmmifTitiVj) 

mzt&t*fttiiL%:V>DZmJ} i fctiiZix&* Z.cDb £ . 

ffi^wmmnmmm ax izmm ax *■ lt . s> 



BNSDOCID: <JP 20021 345 16A_J_> 



( 6 ) 0 02- 1 34 5 1 6 (P2002-E16 



&*>z\ mi&mmmzDzmi 1 iztttzmmmm 

XlZTiia'y a 7, tt tfttticr.) T-iffi fix £ mm I tz 
DZm <?>W$. r $ h IzWh h Z t *«T # £ . <- Of* , Jp 
ZiUz£>), 13 3. 3^-a(Cii. 7 0 

o c ± -cr*** , .i «a«(cji Lfci <i> . mm%tfx 
x 4 5 ifmMiT . Dzmz^-tz ismm ~> o a > x 
[oo32] ;5 LTt#^nfc 2m^mm^i&mm 

^ l J3>')i-A(i < *of£, fS^'M^ilFOfllSBtcjfA 
Silt 1 0 0 0X3tf>Watf»**a«R ( S 1 0 9 ) tfftb 
ill, -t&t. ^x-^rtaB-CBMMasLh^SSi-C 

St I GJR 1 2*%M§n-i. . ZcrnGJSl 2iz£ -> 
T. PUfcfDZJBl HZ<££tl&m£m%:t'*:y v ? V 
> 7-t &Zt A ; T" *Z>, Z O «fc 3 £ , mi OHJfcfllJTii 

ffis^a&icsiaBJiLa* jfi^-j: ? tc l*ot\ 
wqsasMsa^tcj: & i GjioffM^T-wf^iiS: 

*'o/>^$^-[6jc7)ig^— T'Jfe^lxOiS^D ZJf* , £ 
offlcS£^> !J 3 > x - ' Nirf^M-ri, z t ifi-c* h . £ 

7>-7U-I-r3''C/»iLit„ -eof£3L fi:*05>- 
TT— — /MKOHSLiT'S) ^ ^ x— Am 'J •/ 7°-$- ft? 
m-h Z t ifiXr* h . .TiKi . «SI»§IS£}*jffl I . 

was* , ^sj&^isatcjtKem^jfls^ieT'^fi 1 

[00 33] iXic . 114 CS-JV „ C ^)Sa|^ 2 O 

>-*> x -j^mmjjmzteif&mmjMxniFftum 

07°n 7t4 HX'foh 1^)14 (znk-tm2<7)mMMX* 
(i, fftlSSSS- 'J 3 > x-.nojp^fl'VOjgAiS.Ka- 

ioum izm i ohm^ij t i±m% h * isffl t ^ . 

[0034] i-^ri?*, . Jp.%ri*i(ciKig*>- y n >• r> x 

-a?: ma-t h t s oiFrtiajKs- 5 5 o r t -rs . -eii 

itXft # . 15 0 ^(C*P|*|^S: 7 0 0 X;* -C^ifl-T 

mffi&mz&i-izffiiiiz-t^ zixZ'gmtz-t&zkifi 



tf Tit) SOT'^JigfB&f- ^, . 

[0035] ,-X(C . m 5 (CS-3V>T . ; cr&BJfrft 3 ^ 

S5li, COSIHSom 3 ostaaw-ffia ^ U 3 
or o ?ta ii-x-h §.[35 (c^-r «t 5 iz . ^ ^ 3 o 

A^SSargg 2<7>mi&Mb m UMJglzmwtZ>~Jj . mi 
^OfiSKMSS^)***' . ^ 1 OHJfeWd J;y^ 2 O^S£ 

[0036] -$-$r*>^> . JlffMPrt fcrfiiSBRv' 'J =? >»7 x 
-^SrMA^-i>^O^P|*iaK^ 5 5 Otk L <Xw>TM 
O^SKar 5 5 0°C(2^«pL. ^O^S 1 8 03\ (S 

O700°CJ;0i>15 0°C/i(ttS^ot\ itaSM®JlB# 
L . 9 h 3'C/'»T-*PrtS«^±#$-ttT 

U<i:. g®?SS01 1 0 SglO 
^Jfif?iJO 13 3. 3^ J: 0 5 O^**, > 183. 3^ 
d t izzj: h« Zcr>j:o ^^WSgO^o y r A )V 

&mmvtzcr>x\ i. , offlLffl*wmffitiim$:£>-izttwtz 

[oo37];a:, 06ici-5'ut. ^oiiBjoffijas 
4>t2 750-1 10 o'cnmmtifitimnffiiii&mmz'ij 

-)?ziBM^>-<J 3y>i- Afcoi >T. BMDOb°— ^ 
BMDW^^SS, DZflO^$77rB]0^(CO 
t>t«Mif-^*«Sfl> 5 H6 (a) (i, ^OSg 
H ^OffiK*>- 'J n > -i> x-y\otf 'k%M>t>9\-mmzfrlf 
TO B M D av tA>7ftm0)#1Bt:^ty5 7 X'fo h . H 
6 ( b ) (i N - <rym±<r>temmi/ U r? > r> x \o4"C< 

^ h thmmzfrifx o d z mcr>m z ^rraois^ ^-r 

3-rS:fflUT. 4 0 OfgOfgipT'BMDOli&Sr;^ 
[0038] H6»^77+, ^ 1 Jiff 1 OUS&fflO 

x -vn£ 2 gffiwi l tzm^mm t-? , 2 i±ss 2 

O^Jtfi?ijO*Ff*]igJK07°D 7r^ /He L^^oTiKKlg 
y'J3y7x-A| 2©»?PIL^|g5^|^^_^ , ^ 

3 ti® 3 O^Sfcf?lJO*F|*rt&)tO?°D 7r^f /KC L/Sj&t 
-5 X ffiBBM y'J3>')i-Aj2 L tz H opt® 

f-^fibS. H6 (a) <T>WtU^V^7^^hi)^ 
X5lZ^ i7x.—;\[*i& {>\IV?) tiit^BMDO^JKt 

^tn&, fSS§^ >- U r? > ^ x nO|*i 

fr-yfz* ttz. H6 (b) (Diftix1®.7~y7frt>*9lt>frZi: 
£-j(z^ ^x— Aif(;iii7i- ^/p$^rr6ioifi#'i 0 

-20x<m>:H'), f£3fcOi&a^M*lfi<t"C I Gi*f 
IR Lfzm-£lzit'\X , $ ^f&]Oi(@^— X'7\ % =5r D Z 



BNSDOCID: <JP 20021 345 16A_J_» 



'■ ( 7 ) 0 0 2- 1 34 5 1 6 (P2002-S16 



I 0 0 3 9 ] 

* it.'ia.wi itdzjs -r #m i , & <, > -cmsue iz x 
zm\kmiibu&& \i -:> <r>z- . ^x-.> M^^Bsaiffi-aj 
tezmmFf&wztiLg: s +2-t . c^^x -/ \ftmiz. i g 

«g * Kj--e* § < -r h z t tfz- & & . 
t o 0 4 0] mz . js:j<jfl 2 *s XT/m&msemmiz x 

[ 0 0 1 1 3 4 . mxm 3 is J; yfS^iB 6 ?)X91(c X 

U - h * 0 . 0 5-5 C 7j- 1 I tzOZ' , ia^MIMA 3 

> -7 x — / \*r.t".M* L 'C i >f_ C i: -C?6£ L"C t ^ *7 x - 
» ^> .7, \) y TrSit^ l > WZ'$ h . 
[0[&?>fS#<^'!fi3 



'vz>i£*lflriI!HT;54. 

[023 -r vmwm i <35tttWfc:ffi •& > 'J a > >■? x - 
[033 I o>mncr)W, l ff : £ >- 'J 3 >' -7 x - 

.> )«jfi*ffic js ft & awram r-^rt a s^rn 7 

[ 0 4 3 <I ^1^93(7^ 2 ^^Jffi/vlJ (C ftf 

■> wufeumz to a h BMmxm zwipft&mn 7-07 

r A )VZ"h 5 . 

[053 .1 <rmmr>-m 3 ionsgflucfis 5 >- u 3 > • ^ x - 
'^mmjjmzmf&mmxnz'v&fa-i&mvTa? 

r 1 )VZh h , 

[063 ( a ) (i , C O^0J<5Ofl£BfiS >• 'J 3 >"? x -> » 
Otf'll^* 1 b '/I- JUSCC A>( ■ t f i 7 ) B M D <7jv y/p 7 
ffiar^f 7"5 7tl>l. . ( b ) (4, w^H^)|RIS«>- 
<J a > Vx.->^co^k&fy^9\-ffl&izMiZcODZmcO 
IS- $ ;frfa<7)*S*: ^"f ^ 7 7 Z'h h „ 

minimi - 

10 y'Jay^i-Av 
1 1 DZI, 
1 2 1 G«. 



[01 3 



[023 




10 



12 



7^ 



S101 



SlOfi 



S103 



r' 



S104 



S106 



S106 



S107 



S106 



S109 



BNSDOCID <JP 20021 345 16A_J_> 



( 8 ) 002-134516 (P2 0 02 -$6B 




[04] 



1200 r 
noox: 
looo r 
900 r 
too c 
700 1: 
»o r 
3oor 



noot 




— 330 X 





20 






Ar (/tain) 


0 


20 





[15] 



1100 \Z 




EBES3 



[ 20 


o 


20 


I 0 


20 


0 



BNSDOCID: <JP 200213451 6A_J_> 



: ( 9 ) 002-13451 6 ( P 2 0 0 2 -P) 1 6 



me) 




Ox— /\*Oa*b05®fc ("»») 



Cb) ^ 

rsi 
O 









**2 

* Wfia 

• *ft 3 









SO 40 80 » 7t 



BNSDOCID: <JP 



_2002134516A__J_> 



I HIS PAGE BLANK (uspto) 



